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(57) Abstract: A phosphorous ester compound represented by the formula (I): (I) wherein R l and R 2 each independently represents 
S hydrogen, C^g alkyl, cycloalkyl, C 6 .i 2 alkylcycloalkyl, C 7 . l2 aralkyl, or phenyl; R 3 represents hydrogen or C x * alkyl; R 4 , R 5 , R 6 , 
and R 7 each independently represents hydrogen, Q.g alkyl, cycloalkyl, C6_ l2 alkylcycloalkyl, C 7 . 12 aralkyl, phenyl, alkoxy, 

Oor halogeno; X represents a single bond, sulfur, or -CHR 8 -; R 8 represents hydrogen, Q-g alkyl, or C 5 .g cycloalkyl; and A represents 
a single bond, oxygen, etc. 
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5* (I) : 




R4, R5, ReRtfRv^ ^-n^naftAJc**^, ^mffci~8<£>x 

R8 WtacjfcJSC^ 1 ~ 8 ©JM^SXfJftjRft 5-8 0->^D7^ 
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5 &ffifrm 

10 m*]M&mm, mmmmms ^mx\t^mz!^ m,m. mm®, mrnn. 

u >m3LXT)V{k&mifim&-£nxte & a* 10-273494 mkm&m) . 
20 10-273494 ntzmmmnmRmv >m^^Mt^m 
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1. aS: (I) : 




5 5~8©^D 7;W1/X, j^Siifc 6-12 C7»>'^ n T)V*)V 

R3 «7KmM^X«^m^ 1 ~ 8 ©TMM^St. 

R\ R<\ ReRtfRUt ^n^n^SUCTK^M^ ^^Cl~8(DT 

SfcO, 4MOR 3 «SlV^C|^-*fe«^i9, 2fi®R 4 tt51^fc[^— 
M&O, 2ffl©R B fclSV>K:ra— SsfcteSfctK 21@©R 6 ^SV^CI^— 
15 M&D, $e>{C2j@©R 7 «S^fc|SI— ££:teS&&o 

XfcWMS^ ltffX«-CHR8-I$iU, RsfcJsK^lT?, mH^C 1 ~ 
8 <DT)V3r)mX\%mm®C 5 ~ 8 <D*s9uy)V*)V&&3&. 

7i-k>i, TsS (iv) : 

20 

-C(R9)(Rio)- (iv) 
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(V) : 



CH2 CH2 

\ / 

(CH2) 8 



(V) 



xmm^nx^x%^<, x> i~2m<D'*>v>m£.iB9kisX\ f *x i b&M 

2 . S (I I): 



OH 



OH 




R 4 R 7 R 7 




(^■K R*, R<\ Re, RTjjrtfAWu MIBtl^Dlci^^St".) T^^nSH 
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zrMt&m (i) (omm^m. ms 



5 mmommomm 

^mm(Dmv>m^v-Mt^ (I) fc^t^BJi^R 1 R^R 2 \z~d^T 

&tfwlw*tz>o sm^R 1 rot 2 -r^^ns^iic i ~ 8 ©r wi/Si: tt 
*^;k x^;k n-^atf;v. iso-:/at:;k n-:/^;w iso-^ 
;k sec->^;k t-:^;k t-^>^;k iso-3-^;k t-^^k 2-x^;v 
10 s\*ri/)imm^t£n& 0 

±IB0^m^c6~l 2 ©7M;^>^ n7J^JVSi: btli, n%.& l-*?- 
;k>^n^>^;k l-^Wk^a^v^s^k l-^^W-iso-yot^kz^n 

15 '\3rz/)vmwm'&n2>o 

^;k i-^-^^;vx^;k 2-±y^-)V^)vmtim^ti^> 0 
itmm^zyyu^iy^mm^v^o ±sbr2^ut^ *^;k x?Mk 

n-^Ot^k iso-^Dfc^k n-^^;w, iso-^^k sec-^;w, t-r/^k t-^ 
25 R3T^£ttSK^l~8<2T;V*;l^<hbTteU M^-^MIB©Ri^R2 
R4, RA R6^R7T^$n^>^iCl~8 0T;^;i/^ Kli$C5~8<£> 
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1 2<DT ; 7)V*)VM£VT\$, M^L&tfffBR 1 &XXR2 {£oVvrM^bfcfc<£><h 

R4, R5, Rs Rtl^R 7 <£: Hit fcStliC^ X«^m^C 1 ~ 5 ©7i^JVS^ 
10 X^-CHR8-T^$n§S^f R 8 T^$n^^mS5cl~8©T;V^ 

15 ^ici~4(DT;i/^;vST«m^nfegm^5 : -i/>*^$f*bVi„ 

Ad^ (IV) ft^nSl^ttf, R9R^RioT^$n?>^mi~8 
<DT)V3r)lM, 5 ~ 8 ©>>^ P 7;V*M©^ t LTIi, 

^tl^tlt&fBRi Rt^R2 fcoViT^Ufefe(D<i:^(DT;V^r;i/S, ^D7 

7M;^>^ n7;^M^^js^n, «5~8®7;i/^ 
20 ^^o7;^Mtl/TH i-^^;v>'^n^;i/S, i-^^;v->^n^>^ 
;k l-^wvs/^n-M^k i-^^-4-iso-yatf;v>-^D^\^r->;i/#^^ 

5£ (VI) TS^n^liLTtt, #i;Lfc^ *5PW>^ MI3Mm^l~8(DT 
25 yntTU^>^ ^U^>», 1-^>^U^>», 3-WJt 

^'>u^>*, A^uf>i, 3-^u^>s> ;^'jf>s, ^ 
A.fc£> >^p^>^U^>^ ^p^v-u^s, ^^i/^p^^u 
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iu>fxxr;w^#i (i) j& «^.fcf, ^ (i i) -v^znzzty^s 
-MkftWt, HAuy>ft'J>t, 5£(iii) T^$ti§Hx^xy-;Wb^ 

^7x;-;w^ft (in tH/\ny>fl2U >ttx7x;-m«a 

15 U^Xb^tK 75 Fft^W©K/Nny>fls**3W, 7;P*U^J1©*K^ 
«Xtt7;W*U±m^«©*K^«&*#$"*Slli:fc«kt), S^&ffiit$iir 

±137 5 -i7^X z:jft75>Xtt=»75>©VvfnTr , b 

£<> m%M. t-^75>, t-^>3MU75>, t-^^75X t-:*^ 

20 ;i/75>> v ? -t-^;w75>, ^t-^>?;v75x ^tA^^7^>, s> 
■t-t^w^x hu^f;v75X b'jx^;v75>, n.n-sj*^;!^— 

'JX N,N-i?X^7-U >^SSn5. 7$>fb^^LTH hUX 

±1275 FftMliLTH:, ^A.{JN,N-^^5 1 MJ1/A75 h\ N.N-S?*^ 
;i/7irh75 H*^$n, N > N-> ? ^^;l/*;i/A75 
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i?7i;«-m« (i i) fc=Aay>teU>£i£X7x>'-;Wb'&ttCi 

15 >*x^;i/X-^r;K fh7kFo77>> ^nn*M, 

&jft7J*£<i:bTte, $?£U<te, ^7x/-;Wbfrti (II) £HAay>fb 

u>i^js^ii-, f#e>nfe4T^^^H^^xy— ;wb^aii) 
20 x^kjs^©^^^> HAoyxbU>te> ^^^/-;Wb-&ti (ID lc 

*r vx i ~i.i ; &;^sm^^o^w^u<, i ~i.05 =E)vmnmm*z<D& 

T^X bTU^>fb-£r#K bTPU^Wb^, 75 Mb^#Mg©B&Any> 
^b7Km^ISfflV^m^{c^ ±IH^HAD^>YbU>i ; &;Kc 

25 ^bT 0.05-2.4 tJl^iSffll^O^t U< , 2 -2.1 ^MS^/B^ 

-jy^y-Mk&m (n) £HAoy>fby >£cD,Rj&teu £?i;L<te:0~ 

200t:igST^ii$n^)o £©RjS£<fcD£j&b7Hb<&#l (tfPflfe^T^^A 
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Hxt7x/-;Wb^Cm)fc£, v^xy-Mb^'ti (n) £HAny>fbU> 
fljiAny Wb7K^Jo^ffl»^ £x:7x/-;Wb-£%(ni) l ^MzttVT. 

0.05-1.2 ^;i^dW£l^o clOi^CD^ADyMbTK^J©*^ S^J© 

m*^#>xmn^x%^ 0 

10 Z.<Dffi<DfcJ&MMfe> $f*b<«0~200 c C@STa&§o 

15 iu >nxxfjw^t (i) ©i^t$i.^7i;-ji/M (id ra, & 

*D<£>7m M;tfc£#Pi§Bg 52-122350 ^ffl^fFKI 2,538,355 ^9§«fi»» 

2-47451 #^«k:ffi«$nfc^^fcipiftbT, 7;^;V7xy-;Wb 
£i8S£- $ 5 £ £ \z £ o MB-T Sct^TfS. _hfS tf x 7 x / Wb-a- 
(II) ttUfSRflSJB^TfcJ;^. 
20 ^7x/-m« (ID tLTH mX\t. 2,2'-^I/>fc?X(4-*^JV 
-6-t-^;V 7 x 7 -;!/)> 2,2'- ;* ^ V > HX(4-XfJV-6-t-75 i ;l/7 x 7 -)V 
)> 2,2'-^^l/>fc*X(4-n-yDtf;i/-6-t-^;i/7'xy— ;P), 2,2'-*^ U-> 

t?x (4-iso- 7 a tr;v-6-t- iy-;W, 2,2-- * ^ v > tfx (4-n- 

-6-t-^;i/7 x 7 -;V) , 2,2'-* 5 1 1/ > tfX(4-iso-^;V-6-t-^^;W7 x 7 
25 2 ) 2 , ^5 : l/>k , X(4 ) 6-7-t-7'fJV7i;-;W, 2,2'-*^t/>tfX 

(4-t-^>^;V-6-t-^;Vr7 x J —)V) > 2,2'-^ 1/ > t*X(4- / Xi;l/-6-t-^ 

7x;-;w, 2,2'- * ^ v > tf x(4-t-:* ^ ^;i/-6-t- ^)vy x y -;v) 
, 2,2 , -y.^i/>tfx(4-^5 1 ;u-6-t-^>5 : -;i/^xy— ;v)> 2,2'-^i/>t£x 

(4- J* ^-6- 5/ £ D ^\ ^ 7 x 7 — ;0 , 2,2'- ^ 3=" I' > tf X [4- ^ ^)l-6< a 
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-*^)V*/2W\irzs)V) 7xy -;!/)]> 2,2'-y^l/>tf7.(4-y9Ml/-6-yx 

)V7x.y-)i), 2,2 , ^^i/>b*x(4-^f;H-t-t^?ji^7iy-;i/), 2,2 
•- y 9- v y tf x(4,6- z?-t-^ >^)v 7iy-;w, 2,2'- y ^ u y t*x [4- y x;p 

-6-(a-y 3^1/^ >>>;]/) 7i;-JW, 2,2'-y^l/>b*X[4-yx;i/-6- (a 
5 , a -i^^W^ 7x/-JH, 2,2 , -X^U^>t*7.(4-^^;i/-6-> r 

^;i/7xy-;ux . 
2,2«-x^ u fc'^(4-x^;i/-6-t-^;i/^ x y — ;io > 2,2'-x^ u 5 s > tf 

X(4-n-^D tf ;i/-6-t- ^;i/7i/-;W, 2,2'-X^U5 s >HX(4-iso-7 ? n 

tf ;u-6-t-^;u^ x y — )V) , 2,2*-x^ u "fy ¥M4-n-7*9)V-6-t-7'9)V7 
10 2,2'-x^u-x>t*x(4-iso-^;i/-6-t-^;v^xy—;i/)^ 2,2 

•-x^ U ^> bx(4,6->H- >^;v:7 x y , 2,2'-x3=- u 5 s > bx(4-t-^ 
>^;p-6-t-^;i/7 x y , 2,2 , -x5 1 u 5*>bx(4- y x^-e-t-:^;^ 
xy-;i/), 2,2'-x^u^>tfx(4-t-^-^^-6-t-^;i/^xy— 2,2 
«-x^ U tfx(4- y 9)V-&t-^y9)V? x y —;w > 2,2'-x9=- U 5* >b**( 

15 4^fJH->^nA+->JV7x;-;0, 2,2'-X? i U5*>'b*X[4-y3M]/-6-( 

o-^^P^^n^^w 7i;-M], 2,2'-x^u^>trx(4-^^;i"6- 
;-;i/7x/-jw, 2,2 , -x^U5 i >b*x(4-y5 1 ;p-6-t- t^^7x;-;!/ 

K 2 ) 2 l -XfijT>k , 7N(4 ) 6-v'-t^>f;V7xy-;i/), 2,2'-X^U5 i >tf 

x[4-yx;p-6-(a-y^^>>w 7x;-^]> 2,2'-x^u^>bx[4- 
20 yx;i/-6-(a, a-$>*^;ws>s>;w 7xy-;w, 2,2'^at: Uf>ifx( 
4^^-6t^;V7x/-;W, 2,2'- ^ntfUx>t:X(4-x^;i/-6-t-y 

2,2'-y n tf U •7 ? >b^(4-n-y a \Z)V-6-t-7?-)l7 x y -;P) , 2,2'- tf 
U x> tf xte-iso-yn tf )l-6-t-~7^)V7 x y , 2,2'-y a tf u ^> tf M 

25 4-n-^Kt7f;l/7x;-JW, 2,2'-^n tf U X>tfX(4-iso-^;i/-6- 

t-^7x y — )V) . 2,2'- 7^ a tf u fy \fM4,6-^-t-^jvy x y — ;u) 
, 2,2 , -^ , Dtrux>tfx(4-t-^>^;i/-6-t-7'*5 : -;i/7xy— ;vk 2,2'-7nif 

U ^> t'X(4-7X^-6-t-75 1 ;i/7x y -;]/) , 2,2'-^ U tf U ^> tf7.(4-t-^ 

5=-;w-6-t- 79 )V 7x7-ji/), 2,2'- t^d tf u ^ > tf x (4- y. ^;i/-6-t-^ >^ 
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;v7x/-;w, 2.2 1 - y n tr u x > ex (4- y. ^;u-6- ^da^>jI/7i;- 
2,2 , -yDtfU5 i >t*x[4-^^;i/-6-(Q!-^^;i/>'^D^>';v) ?xy 

-;W)]> 2,2 , -^PtfU-7 ; >tf7 > (4-^5 1 ;U-6-7r:;i'>'x7-;V), 2,2'-yntf 
U^EXU-y^lz-e-t-^^Jl/^xy-^), 2,2'-:7°Dtf U5 £ >t:X(4 > 6- 
5 ^K>^7iy-Jl/), 2,2'-^ > PtfU5 i >b*X[4-/-;l/-6-(Q!-^^;V 
^yV)V) 7x/-JW, 2,2'- ^"ntf UT>h^[4-;^H-(a, 

— 2,2 , -^5 1 u^>t:*x(4-x^;i/-6-t-^;i/>'x/-;i/), 2,2--^ u 

^> tfX(4,6-V-t-^;V^ x J —)V) , 2,2*-^ U 7 s > tf x(4- y> ^;v-6- 

10 i7D^>;i/7x;-;W, 

2,2'-^ UT>k'X [4- * ^;i/-6-( a - y. ? n ^ 7x/ — ;»] 
, 2,2 , -7fiJf>k^(4,6-^K>^V7x;-Jl/), 2,2 , -iso-^U^> 

ifx(4-^9 t ;v-6-t-^;i'7xy— 2,2 , -iso-^U7 i >'ifx(4-x^;i/-6 . 
■t-7^7x y , 2,2'-iso-y^ u tf x(4,6-> ? -t-y^;i'7 x y — ;w 

15 K 2,2 , -iso-^Ux>tfX(4-^^;l/-6- '>^DA^;i/7x;-;W, 2,2' 

•iso- 1=5- u 7 s > t? x [4- y ^;i/-6-( a - y ^ □ /v*- 7xy-jv)] 
, 2,2 , -iso-^Ux>tfx(4,6-> ? -t-^>5 1 ;i/^xy-;i/), ^-^^f'jf 
>Ex(4-^f;H-t-7*^;i'7 x y — )V) , 2,2'-^>^ u "fy t* x(4-x^;i/-6 
■t-»7x y , 2,2*-^ >5=- u T>k , x(4,6-7-t-7'^7i y 
20 , 2 ) 2 , -^>^u^>fc*x(4-y>^;i/-6-^^a^\^->;i/^xy— 2,2'-^> 
^U^^tfxU-^^P-e-Ca-^^v^^n^^v-;!/) 7x;-jv)], 2,2*-^ 
yj- u 5 s > t*x(4,6-^-t-^>^;i/^ x y -;k> , t'7x-H2'-7t-;k 
3,3',5,5'-^ f^-t-^k^xrH^^t- i,r-tf^-^^;v-2,2'- 

25 ±fB©tf:7xy-;wfc^%cni)feJu ^n©5&Ssfc«fcD«a-r*tt**T?* 
t'7x; -;wb-&Mii) Mx. « 4,4- - tfx 7 x y — m 4,4- - 

^hHD+^7x^x»f;K tfX(4-t h*n^^7x^)X^7^ h\ 
4,4'-^fc I ? D+v'-3 ) 3 u 7^DD>?7x^H~tJK 4,4-^t: HP^'>2,5 
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-i?Xb^^y7x-JVX-fM tf*(4-fc HD^r^7xX;V)^;V*>, 4,4' 

•^kHa^W/7x;>, 2,2- k'X(4-kHD^i/7xx;i/)yD^x 2 
,2- k'X(4-kHn+>'-3 l 5-^^^7xXJl/)yD/1X 2,2- EX(4-tFP 
^->-3,5-v ? X^;i/^x-;i/)yDA°> > 2,2- tfX(4-t FD + H3,5-7x-;i/ 
5 )7x-Jl/)7n/'?> 1 2,2 - t'X(4-k FD^v'-3 ) 5-77a ; E7x-;V)7DA> 
, 2,2- t*X(4-t FD^>7xX;kK>^X tfX(4-b FD+->7x-;^ 

l,l-k'X-{4-tFD^e/7x-JWl^X 3,3-t!X-(4-kFD+'>7x 
-)\>)^>$>>, l,l-k!X-(4-t FD^>'7x^)>'^ a^t>WE$n 

10 *K tT#e»n§^B^©I>J >txXfJWb^« (I) LTteL M 

*.fe£, 5£ (I) Kl&ViT, R»/5>£ R^tMIIC^^U Ri, R2, X43<fctfA/^ 



^ I 

No. 


Ri 


R2 


X 


A 


1 


t-Bu 


t-Bu 




O 


2 


t-Bu 


t-Bu 




S 


3 


t -Bu 


t-Bu 




S(0) 2 


4 


t-Bu 


t-Bu 




¥^ 


5 


t-Bu 


t-Bu 




C(CH3) 2 


6 


t-Bu 


Me 


CH 2 


o 


7 


t-Bu 


Me 


CH 2 


s 


8 


t-Bu 


Me 


CH 2 


S(0) 2 


9 


t-Bu 


Me 


CH 2 




10 


t-Bu 


Me 


CH 2 


C(CH3) 2 


11 


t-Bu 


t-Bu 


CH 2 


o 


12 


t-Bu 


t-Bu 


CH 2 


s 


13 


t-Bu 


t-Bu 


CH 2 


S(0) 2 


14 


t-Bu 


t-Bu 


CH 2 
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No. 




R2 


X 


A 


16 


t -Am 


t-Am 


CHCCHs) 


0 


17 


t -Am 


t-Am 


CH(CHs) 


S 


18 


t -Am 


t-Am 


CH(CH 3 ) 


S(0) 2 


19 


t -Am 


t-Am 


CHCCHs) 




20 


t -Am 


t-Am 


CHCCHs) 


G(CH3> 2 


21 


t-Bu 


Et 


CH 2 


0 


22 


t-Bu 


Et 


CH 2 


S 


23 


t-Bu 


Et 


CH 2 


s(o) 2 


24 


t-Bu 


Et 


CH 2 




25 


t-Bu 


Et 


CH 2 


C(CH*) 2 



&I\Z&^T..MB\$*3 L )Vm&, Et teX^afcS, t-Bu«^—>^U-^ 

*5fiioiu>Kxxf;^« (i) wu 75>ft^, »£*g'&-rs& 

15 JJMUIMJrrSA-f Fo*;HM ^®*Mfe{&er4&) £#*r£-fr£££fc:,J;*K 
A / —)V7 ^ MJ -iso-^n A y -JV7$ >^<D b >J J —)V7 $ 

>\ 

20 yX^;-Jl/75X ^a;V-JV75X ^-iso-^nA/— JV75X 

>^0i?7;^;-;v75>, 
^^;ux^ y -;vt 5 >> s^^-iso-yn a / -;vt 5 >m<o =e /tjv 

*/-JI/75X 1,3,5- h U yx^V-2,4,6- h U 7^>^Cffi75X 
25 ^^J1/7S>, bWJ5?>, 2,2,6,6-^ b ^ 3^ k°^U^>, 
v-2,2,6,6-^ h7^f;Hf^U ^>fCD7;W75 >, 
AWfW>fb75X h'Jx^I/>$;75X h'Jx?l/>fh75 
rh7X5 1 I/>^>^$>^iJ7;^l/>^'J75>, Xte^5£T£ 
h H7S >^^^JWJ^$n5o 
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$ e> \z, wmm 61-63686 w^mzumommmmmr ^ >, 6-329830 

%<&m\Z%&M<D&fo^7$>M*'&tS{k'&®, 7-90270 #&|ft£fBtt 

(Db>^- H fcWJ $?=:;P3R3teSfcft3W» ^IH 5 ! 1 7-278164 ^«fc1E«©*«T 

5 fufB£>y 5. Wb^tirofJilli, 1'J >tx7fJW^ti ( I ) oiooi 

M 2+ i-x • M3+ x -(OH - ) 2 -(A^)x/n • pH z O 
10 (jS*, M2+^Mg,Ca,Sr,Ba,Zn,Pb,SnX«Ni Sr^b, M? + te A1,B Xte Bi £ 

I", C10 4 -\ HCOs" 4 CeHsCOO-, C0 3 2 ~, S0 2 ~, _ OOCCOCT, 
15 (CHOHCOO)2 2_ , C 2 H 4 (COO) 2 2 -, (CH 2 COO) 2 2", CHsCHOHCOO", SiOs 2- , 
Si0 4 4 "v Fe(CN) 6 4_ * BOs~, P0 3 3 _ , HP0 4 2 "^M^$n?>o 

Mgi- x Alx (OH) 2 (COs)x/2 • pH 2 0 

SSlC, Mtm&-r%>&m&tVTfe, 6-329830 #2tfRfclB«<BjB« 

MMbXtt, #H§¥ 7-278164 #^«K:|B«©«l«^'&<»^«b^ffl-r* - 

25 

wt±n&'rz>&mi&<Dmv>wt3LXT)Wk&fy (i) fc^-r*«[ffljt*», 
oi^r o.oi~25 mm%mm.T*$>z> 0 
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(D^'jxfl/X ^^.^ilWJlfl/^ (HD-PE), {S^S#UX 
5 ^l/> (LD-PE), ltM^£^S^UX^l/> (LLDPE), 

(2) 5}?UyDlfl/X 

(3) ^fM^r^'JV- 

(4) eea (x^w>/T^u;vmx^;i/*a^) to, 

(5) x^l/>/Simt*x;i/^fi^W, 

10 (6)^'JXfl/>i, MZ-\£-$VX^U>. #y (p-pWPT^l^), 

(7) A s Un-hU ;i//x^w>*«^) TO, 

(8) abs (7^ u b u jv/^^ivx^i/^i^) mm, 

(9) AAS (#^T^U;VzfA/T^Unz:hU;WX^l/ TO, 

15 do) acs (T^uaxhu;uAg^b^ux^u>/x^i/>*m^-) 

(11) m^b^Ux5Pi/>, 7l?ij^nD^l/X itmtexfA, 

(12) ^Ui&fbh*x;k ^UlftlfxUfX 

(13) ;*^u;i/TO, 

(14) x^U^tfx^T^n-^a^TO, 

20 (is) 7 v w$m. 

(16) ^UT-fe^-;k 

(17) Mb#U 7i-l/>X-fMl^<tWJ 7xXl/>^7 T 
-f h'TO, 

(18) U?l/*>, 
25 (19)^UT^h\ 

(20) ^UXXfJWE M^UXfI/>fV7^Wh, ^U^l/>-^ 

(21) ^U#-tf*-K 
(22) ^UT^Ulx-h, 
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(23) #'JXM>, #'Jx- <r)VZ-~- i T)V>rY>, ^Ul-fMMX 

(24) ^#^^Ux^T-;Wt^©^pTMfe#0, 

(25) X#^r->1tlf> 

(26) ^7'JJ!/7^1/-h^'J7- 
5 (27) v"Jn->#J|^ 

(28) ^ffi.mtfvx.^frmm, 

(29) T^u;»tt^>y^y^-^>TO> 

(30) ^>^/^T^-5>/'^^S>1tfl&, 

(31) l'JTttllOiSftttll, 
10 (32)^U^> ? X>, 

(33) 1, 2-5j?'J^^XX 

(34) #u-rv^i/>, 

(35) X^U>/^^^X>^m^#:, 

(36) ^^I>/7^'JaxhiJj^i^ 
15 (37) X5Pl/>/yntfl/ 

(38) ->U3->^fA. 

(39) xtf^n;vt FU>^fA, 

(40) r^u;i/rfA> 

(41) ^f&zi^ 

20 (42) i^mxf A^^, 

(43) UXXtr;MMi£3jSk 

(44) vupymmmm. 

(45) X#*~>1tfl£lL$k 

(46) r^u;wtii^*4> 
25 (47) ¥~)]/Mmm&, 

(48) 7S/7MFfiM, 

(49) T)v* Ymmmm. 

(50) XhDtJVD-XHIi^ 

(51) 
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(52) 

(53) 

fcj&vrfc, m*sm®imm. towjx?i/>, toihd-pe, ld 

-PE, LLDPE^'J^Dlfl/>WJtV7-{>, ^UT5h\ #U 
WJlXfJk #UX— ^)V7.)Vfc>. ^'JXMX ^ijx-f;^h 

T#£>nfc ! £>£>T ! b&<, 4, 5, 6> 8, 9t>b<« 10 #!<Z>&M£^ 

10 tf§W^V^l^tJ;D^$tifc%0T*j;^, ^^^P^Wf 

15 ^u^-i/^^ >tuTft #1*.^-^- • tnz mm, 

610, t^fn>612, #U-tfX- (p-75/^DA^>JW ^> 
25 D>6CD*I^T?»5t'fn>6 6/6^ t-fO>6/l 2©«t*S^ 
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^0^©MU>mxx^;Hb^ (i) fc^#ia:baT#»&»*3S«£flrr 
io su>8i^f;wb^«i (i) ioo asf8fc*#bT8P 

su< « o.ooi- 5aasss, «kD»*u<«o.oo5'-3fi«apsft, 
* b < » o.oi- 1 mmmnmm'£fznz>o 

#U75H^J, kHD^>jV75>, ■pJM^J> i®J> ftRffl, & 

n> inxg&su mm. %imu ytnm> xr7u>s*;k>^ /who 

^©*jftJ3U H^«9,io- 5?tHo-9- -t^-io-^^y ^i->x 

20 l/>-10-^^r^H^CD*fegSc^J^, ^ffl#fff 4,325,853 4,338,244 

5,175,312 , 5,216,053 ^ x 5,252,643 > 4,316,611 # ft] $ , 
DE-A-4,316,622 -f§\ 4,316,876 -§«ffl^ EP-A-589,839, 591,102 -^BJSffl* 

25 TsJ-MK^m (I) £ ITO K: SB it £U SfcS'J >KxXrJl/ 

(i) t; WMb^E ;7xy — ;KZ)0y : 
2,6-v-t- y^;i/-4- ^?;i/7i;-Jk 2,4,6- bu-t- ^V7xy-;K 
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- 7^)V-4r I^l/7x;-JK 2,6- >H- ^-NM-n- 7*^7x;-JK 2, 

6->H- <77*^7x;-JK 2,6-^v , i7D^>^;l/-4- 

x/— ;K 2-( a - ^?;^>^ D A^r^)-4,6-> ? ^^;l'7 1 / - ;k 2,6->^ 

5 ^^->;w- ^^;v^ac/~;K 2,4,6- hu $/^n^>';i/:7x/-;k 2,6- 
-;k 2,4-^^^;i/-6-(r- ^^;i/^>^>;i/-r-f )V) 7x/-jk 2,4-e^;* 
h u 7^>;v-r--r M7x; e> ©s-grite £. 

10 (2) 7MJI/ft^fJV7x;-;V0i: 

2,4-v^^;i/^*^;k6-t- 7WI/7x/-JK 2,4-i^t^;]/^-*^ 

;i/-6- ^^7x/-;k 2,4-^^5=-;v^^^;v-6- x^;w:7x/-;k 2, 
(3) t: Fa3V >S^7J^;Wbk Ha^y ><dm : 

15 2,6-i^-t- ^)V-4r ^h^>7x;-JK 2,5-^-t- 7*^bHn^7 X 
2,5-^-t- 75;VkHD^y>, 2,6-77x-^4- t^^f*/W'>7x; 

-;k 2,6-^-t- 7*^th*a^7>, 2,5-^-t- ^;u-4- hHn^v-rny 

3,5-^-t- 7?-)V-4r kHn^>7x-;i/ Xt-TV— K k'X(3,5-^- 

20 (4) h3 7xD-;WJ: 

a-h37xD-JK j3-h37xD-JV, r-h37xn-JK <5-hn 

(5) fc: KP^v';W{b5 1 ^>'xx;VX-5 : -;K^^I : 

2,2'- ^t!X(6-t- 7^7x;-JW, 2,2'- ^t?7>(4- ;*3MU-6-t- 
25 ^;k^x/-;l/), 2,2'- ^t!X(4- ti'Wxy-JW, 4,4'- ^5fH 

x(3- ^^;i/-6-t- 7^7xy-;w, 4,4'- ^rtfx(2- ;*^;i/-6-t- ^ 

;V^x/-;W, 4,4'- tf 7.(3,6- S?-f 75;i/7x/-JV), 4,4'-(2,6- 
(6) T;l/^U^>fc*X>'xy-;l/^ e k^CDM^#:©M : 
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2,2'- *^i/>tfx(4- *3=-;v-6-t- ^7i;-;W, 2,2'- *^u>\i 

M4- X^;V-6-t- W7i;-JW, 2,2'- ^^l/>h*X[4- ;*5Ml/-6-(a 

-^^l/^^n^^WyxZ-jW], 2,2'- ^fi/>Hx(4- ^^;v-6- 

^D^'>^7x/- 2,2'- *7-U>\£M4- ;^7x;- 
5 )V)> 2,2'- ^^W>tfX(4,6- >H- 2,2'- Xf'Jj>H 

7,(4,6- ^t- .^;V7xy-JW, 2,2'- X^U5*>bfX(4- -fV^H-t- 

7^)vy^s— )V\ 2,2'- ^^i/>tfx[6-(o!-^5 i ;^>^;i/)-4-/x;i/^ 

x;-;H, 2,2'- ^^l/>t!X[6-(a, a-^f;K>»4-;-Jl/7x 

4,4'- ^^i/>tfx(6-t- ^;i/-2- *^;v:7xy>-;i/X 4,4'- 

10 I^>tfX(2,6- >H- ttfryx./ — 4,4'- 7*^Ur>k'7(3- ;*3MV-6- 

t- 7"^7x;-;W, i,i-tfx(4- hHn^x-^D^D-x 1,1 

-HX(5-t- ^;W-4- kHD^>2- *ms7x>— 2,6-k'X(3-t- 
7?)V-5- *^)V-2- tFn+^>^V)-4^^7x;-JK 1,1,8- Ml* 
(5-t- ^;i/-4- hHD+i/-2- ^^7x-jW7*^X l,l-b*7(5-t- ^ 

15 ;i/-4- tHn^^-2- / ?;i/7 x^jv)-3-n- h'r w 7° h 7^ X^l/ 

H> tf*(3-t- 7^;W- bHD+>5- ^Wi^)-7^D^>^^I 
X tfX[2-(3'-t- 7^-2'-k F '>-5 , -^5 1 ;K>^V)-6-t-7^-4- 
^Wx-;Hfl/7^l/-h, l,l-tfX(3,5- i?*?-)V-2- bFD^>7x 
20 -)V)7?>, 2,2-fc*X(3,5- >H- ^;V-4- h h'D4 1 ^7x-;l/)7D/ , ?>, 
2,2-t'X(5-t- *??-)V-4r kh*D^>2- /f;P7xXJW-4-n-Hf'>JWJW 
7h7&>* 1,1,5,5-5^ h^(5-t- 7?-)V-4r kHD^>2- *?*)V7 xX;W 

^>:5?>\ 2-t-y?-;i/-6-(3'-t- ^;k5'-^^;w-2'-t Fn^F^>i?;0-4- 

^^JV7x^ T^Ul— K 2,4-^-t- ^>^;i/-6-[l-(2- tKn^>3,5 

25 ■ i?-t- ^>f;i/7xz;Wi5 1 ;H7xz;v 7^JU-K *«k^n&ofi 

(7) O-, N-*«k^S-^>i?;VSIiB#:©M : 
3,5,3',5'-^h^-t- 7f;K4'-7 1 F D^^^^>^Jl/X-f;^ 

kFn^y-3,5- ^^^JK>^;W;W 7° h 7tr- h'J7(3 
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D^rv'-2,6- ^?M>^l/)^tfl/7^l/-h, k*X(3,5- >H- ^ 

5 (8) k Pu^i/^yVMk'VU^-bmmfcOM : 

^^^■X^-2,2- b*X(3,5- ^-t- ^)V-2- bHO^^>^) ?D 

a*-K i?KTy;^M^hx?JK2- HX(3,5- 5?-t- ^;W-4- kF 
D^->^>^JI/) *?U*— K tfX[4-(l,l,3,3-^h^^^;i/^;i/) 

io ]-2,2-tfX(3,5- i?-t- ~7^)V-4- kHD+^>i;;0 ^n^-h&^rPe-n 

(9) ^«jk HD+y^>i?;Wft©ll : 

1,3,5- hU*3Ml/-2,4,6- h'JX(3,5- i?-t- y*^;i/-4- tKD*^>^ 
)^>if>> l,4-t:*X(3,5- >H- ^;i/-4- h h'D^y^^^W^WT 
15 h^;WW^>l£>> 2,4,6- h U X(3,5-t- ^)V-4r t Fn + ^>yJl/)7 

(l0)h'J7y>Mi^ : 

2,4-b*7v(n- ^i7^;^^-)-6-(4- kFO=^>-3,5- >H- ^;VTnU/)- 
1,3,5- hUT> ? >, 2-n-^^;i/^r-4,6- kX(4- kHo^y-3,5- >H- ^ 

20 ^;V7nU /H.^S-hUTv^, 2-n-^^^;i/^-4,6- tfX(4- kHa^> 
-3,5- vH- ^;i/7x7=t : yH3 ) 54 , J7^>, 2,4,6- hU 7, (3,5-^-t- 
7^)1-4- 7xy^y)-l,3,5-h'J7^X hUX(4-t- ^;i/-3- kh'D+y 
-2,6- ^?JK>^KV'>7^l/-b, hUX(3,5- >H- ^;U-4- k 
Hn+^>^l/H7y7^1/-h, 2,4,6- b (3,5- S?-t- ^;V-4- k 

25 H y7x^XfJW-l,3,5- h U 7^>, 2,4,6- h U X(3,5- >H- 

-4- t HD^y7xz;V7°n tf;0-l,3,5- h U 7v J >> h'JX(3,5- ^->^D^\ 
^v^-4- kFD^>y;i/H7y77>l/-h> b U X[2-(3 , ,5'-v 5 -t- ^ 

^;i/-4--k HD+yy>t^M^-»x?;i/H Vy75? k Rtwis 
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-3,5- >H- 7^)1-4- t hd^^>$?mx*^- K > ? ^-^^-x->;i/-3,5 
5 ^;p-4- tHn+->3- ^^;i/^>^;i/^x^-h> 3,5-^-t- r/^w- t 

(12) T v^T ^ y 7 x / : 

io 3Ml/-N-(3,5->H- ^;i/-4- t Fa^v^xxji^WN^-K RtK-ene. 

(13) /3-(3,5-5?-t- ^;i/-4- th*a^:7xx;i/):/nt£:*>m£^T<Z)— fiffi 

;*^/-;k x^/-;i/, ;r^/-;k ^-^^^y-;K x^i/>^u 
15 ;k 1,4- ;k i,6-^\^+>->^^-— ;K 

1,9-7 ±>yjr-)V, ^t^>WJn-jk >>x^l/>^Un-;k ^x 

t. u 1 — ;k h u x (kH n ^->x^;0 -r v x i/— h > n.n*- tfx ( k k 
d^->x^;w) ^it^H. 3-^t^>^/-;k 3-^t^>^^/-;k 
20 *^)V^-yr>V3r— ;K hU^^n-;i/yn/\°>, 4-b ^a^^^^l/-!- 

*X77 -2,6,7- h U ^l5-tf->^ D [2,2,2]*^ >\ R^n5(Dg^„ 

(14) j8 -(5-t-^;i/-4- tHn^rv-3- ^^l/^xx^^atf^-^m^^T© 

*^/-;k x^y-;K ^^^y-;K ^^#/-;k x.^u>tfv 
25 l^yD/o^t-jk i,4-y^>> ? ^— ;k i,6-^\^>> J ^-— ;k 

i,9-y^->> J ^--;K ^tOfJV^U3-;K >>x^i/>^un— ;k ^rtx 

X U 1 — ;k h U X (k Kn+ ->x^;i/) V— K N,N'- tfX ( fc: H 
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7 -2,6,7- h U ^-y* If '>^n [2,2,2] :*#^>, R^ngOS^ft*. 

(l5)j8-(3,5-^i/^n^$/;W- b Fn^^xx^ynb^f >M£&nF© 

Hffi£fcfci:#tt7;!/3— ;|/£©xxt^©m •. 
5 **/-;k x#/-;k ^^/-;k ^^tj/^k x^w>^u 
;k i,4-:/^>^-;k i,6-^3r+f->>>;t--;k 

XU1 — ;K HJX (hFD^IfjW -I'Vv'TXl/— K N,N'- tfX (t 

*X 7 7 - 2,6,7- b U **r*r If ^ D [2,2,2]** ^ >> Rtf^-ft & ©®-&<»^. 

(16) 3,5->t-^;W- fc Hn^^7xx;VBKtJ^T©-Hiifi*fctt^iiB7;V 
;v<h©xx^;i/©#ij : 

15 **/-;k x^y— ;k ;k ^^fty— ;k x^i/>^U 

;k i,3-^d/i>^- ;k i,4-^>> J ^-;k i,6-^\^>> ? ^-;k 
i,9-y±>s?:*-;k *^>WJ3-^, j;xfi/>^Un-JK ^*x 

xut>-;k mjx (kHP^x^w -rv^yxw- k n,n'- ex (b 
20 kd^x^w s H» 3-5 1 7'»tA / 3-f 7^>^tA / -;k 

^X 17 t -2,6,7- b U *3r1* tf V-^ D [2,2,2]* 9 9 X fcZfi^tl £> ©*g£-^« 

(17) j3-(3,5->?-t- ^;i/-4- kHD+'>7ix;V)^oet>»©75 HO^ : 

Njsr-ifxfc-te'.s'-vH;- y^;u-4'-t HD^^xxx;v)^aif^-x;Ht 
25 H^> ? >, N.N'-k^IS-iS'.S'-^-t-^H'-k h , n^>/7xx;W7 1 n 1ft 

y7i-jW7 , D tf*x;i/] h u ^?i/>i?7$ >, a^nsogm 
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>T- b ^ b ^^rTv (3-7*7 U il/ft^D Erf-*— h)^ 0 

X(2 ) 4->t-7*^7i^W*X7 7'f h> h'J7^>J;i/*X77'fh, hU* 
^^T>'MX77^h^ '7Xr7UJP ^XUXUl — ;V '7*X7 7 
^h, y^Vf^V ^XUX'Jl — ;W 5^X7 7^ t£X(2,4->?-t- 

7?ji/7xz;w^>^iux'ji — ;i/ ^X7 7-fK if^(2,4-i?-t-^;v 

fJW^Wx-m>^XU7>>J] — ;i/ ^7.^r-rh, tf7>(2,4,6- 

h'j-t-7Wx-;v)^>^xux'j h-;v ^777-f h> hux^ru 

;i/V;Vt*l — JWhU^X^yf K f h 7^ 7s(2,4-7-t-7*f Jl/7 xXJl/)-4,4' 
15 2-X^JWv^>;P ^777-f 2,2'- X^'Jf>b*X(4,6-7-t-7f;i/7 

TUUrtn *x^t-T K ifx(2,4-^-t-:7*^-6-^;v:7xx;i') 
x^;v *X77^fh, tfx(2,4-> ? -t-^;i/-6-^^;i/^ain;w 

*X77-1'h, 2-(2,4,6- h U ■t-7f;l/7x-;V)-5-X5 : ;i'-5-7*5 : ;l'-l,3 ) 2-t 
^r^X^U±>, 2,2'2"CbUn [b'JX^;V- hUX(3,3',5,5'-^b9 

20 ■t-^;v-i f i , -t!7xxi;v-2 f 2 , -5?-f;w ^77^b, R^nsofi^ii 

mnmmM ttTH 0y^fc?#©<£5&fc©5W^£n5o 

(1) ^U>-l/-hijfS#©0iJ : 

7x-^ D-Vz/U— K 4-t-7?JV7x^JV +MJ>'W-K 2,4-^-t- ^ 
25 ^7x"Jl/ 3', 5'- >H- ^;W-t Fn^>^>VX— K ArV^T^^- 

, 2-^^-4,6- S?-t- 7*^7x-;i/ 3',5'-^-t- 7^N , -tFD+y^ 
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(2) 2-fc Hn^X^/7x; >BPS#:©M : 

2,4-^fc HD^^/7x;X 2-t FO^rW^ h^>77iy> 

5 ^X/7x;X t*X(5^>^;H-t:FD^^2^h^'>7xZJl/)^^> 

, ^M'-f h 7 1 f n ^^>^>y 7 x ; ^n^oi^. 

(3)2-(2'- b Fn^>7i^K> N / b U T"J-)l<DM : 
2-(2- kFO^>5- ^Wx-^X/h'JT^K 2-(3',5'- $>-t- 
ttArV- kF0^^7x^V) ^ > V h U 7 Jk 2-(5'-t- ^;l/-2'- 1 

10 Hn^^^xnjU) ^>i/hUTV/—;K 2-(2'-tFP*>'-5H-t^5 1 ;i'7x 
x;v) ^>^f>J7^/-;k 2-(3-t- ^;v-2- tFn^>5- *^)vyx.~ ;v 
)-5-^7 DD^X/h'J TV— ;k 2-(3'-s-^^;i'-2'-h: F n^>-5'-t-:/5P;v:7 
i-J!/) ^>V>U7V/-;k 2-(2'-k Fn+ i/-4'-t^f M+>'7 x^JW 
^>V>UTV-;k 2-(3\5'- i?-t- 75iH'-k Fd^i^xx;!/) ^>V 

15 hUTV— ;k 2-[2'-t Fn^v-3',5'- tf7> (a, a -S^^WWOSW) 7 
x-;H-2H- s<>VhV7V—M 2-K3H- 7*fJH'-kFD+^7x-;V)- 

5 , -(2-^-^^;i/^>'^;^x;i/x^;i/) 7x^H-5^nn^>yh'j TV— 
;k 2-[3 , -t-^5 : -;i-5 , -[2-(2-x^;^^r>-;i/^-^v') ^;i/#x;vx^;v]-2-- 
h F a ^ i/7 x ~ n n^V 1 / F U 2-[3'-t-^;i/-2'-fc Fn 

20 ^r^-S'^- ^ F=l 1 ^5!jJ^^VX5 : ;W7x^;H-5-7 n D^>7 F U 7^/- 

;k 2-i3 , -t-^;i/-2 , -kF ; D4 i ->-5'-(2- ^F^e/*;i/^x^)7xz 

;V] ^>\/M)T s /— ;k 2-[3'-t-^;i'-2 , -b Hn^F>-5-(2-^57^;V^-^rv' 

AM-jnfjW7x-;w ^>^hU7y-;k 2-[3'-t-y^;V-2'-fcHD 
^v-S'-^-x^^^I/^-^^^xji/X^W^aix;^] ^>VHJ 

25 71/-JK 2-[2- fc KO^r>-3-(3,4,5,6-^h^t: FD^^;l/-f ^ F^^;i/)-5- 
^^JV7i-JH ^>\ZhUTy-;k 2-(3,5- >h- V^;i/-2- kFn^7 
xz;i/)-5^Dn^>yF , J7^/-Jk 2-(3 , -FT->M-kFn^^5 , ^5 : - 
;i/7aix;i/)^>\/ h U 7V—)V& J; tX2-[3'-t-^;k2'-t: F D3r>'-5 , -(2~f 
7t^fM^rv'AMxJl'XfJV)7x-JH^>y h U 77-JV©jl^> 2, 
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2'- ^^l^>tfX[6-(2H- ^>\ZhUT N .A- JV-2- -f;l/)-4-(l, 1,3,3- 7^h^ 

^;i/^;v)^aiy-;K 2,2'- ^^i/>tfx[4-t- ^;i/-6-(2H- ^> % /hj 
7\a-;v-2- <;W7iy-;n, ^u(3~n) (x?i/>;^'j3-jv) t2-[3'-t 

5 »J7Vf-;Vfc©|fr&#K ^U(3-ll) (lfk>^U3-jV) £*3=-JW 3-[3-(2 

*—bt<Dffi&®, 2-x3 L ;W\3r->;v 3-[3-t- :/^;i/-5-(5-#na-2H-^>y 
h U ^;VH-t Ho^i/7xz;H7°D h, 3r2^)V 3-[ 
3-t- 7*^^-5-(5^ n a-2H-^>7 h U 77-JV-2- -f ;0-4- 1 F n^v-^x 

10 -;i/]^Ptf^-h, 3-[3-t-7*?;V-5-(5-^ n D-2H-^>7 h U 7 

»/— ;p-2- -f ;i/)-4-t Hn^^ai— ;H^nif^— h, 3-[3-t-^;w-5-(5- 

15 (l)h>^H75>^tlJO^.: 

tfx(2,2,6,6- ^h^^^;i/-4- twjs?;» k tfx ((2,2,6,6- 

^b^^^;v-4- hwjsw x^>*-k trx (1,2,2,6,6- ^>^*3\>i/ 

-4- fcWJSW) W-h, tfX(N- t7 ^h^^^V-4- 
kf^U -feA^r-K tfX(N- ^>>>;i/:2-^>-2,2,6,6- 5=-h^X^;i/-4 
20 - tf^UvW "feA^-K IfX(N- ^P^v^rt 3^-2,2,6,6- 

^^-4- fcf^USW -feA^r— K b'X (1,2,2,6,6- ^>^;>Wl/-4-t!^U 
2-(3,5-7-t- 7f;H- tHn^y^>i?jp)-2-7Wn^-h, tf 
7(1- T# o< ;V-2,2,6,6- ^b^^^;i/-4- fcWJ 2,2-lf 7.(3,5- -J- 

t- y^;i/-4- k Fn^^>^)-2-7^7D^- tfX (1,2,2,6,6-^ > 
25 **^)V-4- tf^U^V t^^^X-K 2,2,6,6-xb^^^-4-tf^U 

>>;i/ ^^Ulx-K 4-[3-(3,5-> ? -t-^;u-4- k Fn^^xx^ynt? 
^-x;i/^-^v-]-i-[2-(3-(3,5-> ? -t-^;i-4- 1 H P+^7x-;W7*D t!^x;i/ 

^^-»X^;W-2,2,6,6-^ h ^^^;l/t!^U 2-^^;i/-2-(2,2,6,6-^ h 

=7 * ^;i/-4- U i»V)T 5 y -N-(2,2,6,6-7- h *7 * 9-)V-4- fcWJ ^JV)7°P t° 
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t>75 b\ T-b^^rX (2,2,6,6-7=- b 7 * 7^-4- fcWJ 1,2,3,4-7* 
) l,2 ) 3,4-^>Th5jSlM^5/W-h, 1,2,3,4-^ >7=- h^*;i/3j?>» 

1 1,2,2,6,6-^ >^ * 5^;v-4- tf ^ u / — «fc l- b u x# y — ;u t ©m^ 
5 i^T;vtt, 

l,2,3,4-^>Tb7^>tt 2,2,6,6-7^ b^*7^-4-tf^U$V-;W3J: 

i* l- huf*y -;vt©i^ixf;^> 1,2,3,4-^^ h7*M>tt 
i,2,2,6,6-^>^^^;i/-4- if^usv— 3 , 9-tfx(2- kh 4 n^>i 

10 XXf;Wti, l,2,3,4-^>^b7^;^>^t2,2,6,6-xb^^5 i ;V-4-tf 
^U^/-;U&£tf 3,9-h*X(2-t: H D4 1 ^,l-5?*^;VX^;W-2,4>8,10-'5 ! ' 

-ht l-(2- 1 b n^r^X^;V)-4-fc b* D3r5/-2,2,6,6-7" b 5*3Sn/tWJ 
^'JKG-^U y-1,3,5- hU7^>2 ) 4-^;0((2,2,6 1 6- 

15 y-b^*g=-;w-twj v?;i/H ^ y)A^^5 i i^>((2,2,6,6-7 i h7^^;w- 
tf^u swh ^ y)], #u [<6-(i,i,s,8-x b ^*^;k/3M]/W ^ 7-1,3,5- b 

U 7^>2,4-^JK(2,2,6,6-f h7^WH-K^U $W-f 5 
U>(C2,2,6,6-T' h^^^-4-tf^U ^ /)), N,N'-tfX(2,2,6,6-^ b 

^ ^ ^;p-4- tf^ u sw^im i/>^7^>ti ) 2-^7'D ; ex^><h <d«$i 

20 N,N\4,7-^b^^X[4,6-b*X(N-^;WN-(2,2,6,6-7 : -b^^^;V-4-tf 
^)75y)-l,3,6- b 'J Tv ? >-2-<;W-4,7->?Ttf5 £ ^ ^-1,10-^T^ > 
, N,N',4- b U X [4,6- HX(N- > f ^;i/-N-(2,2,6,6-5 : - b 5 J* 3=vV4- tf ^ U >W 
7)-l,3,5- b U 7*?>-2-<< M-4,1-5?T1?7*% >-l,10-S>7S >, N,N',4, 
7-x b^^X[4,6-fc*7.(N- ^;V-N-(l,2,2,6,6-^>^^^;l/-4-tf^U 
25 T^y)-l,3,5-bUT^>-2--1';W-4,7-^T1f7 :f *>-l,10-> ? T^>, N,N',4- 
b U X[4,6-fcrX(N-^;i/-N-(l,2,2,6,6-^>^^^;V-4-tf^U 5?)V)7$ /)- 
1,3,5- b U 7i?>-H ^-4,7-^7^^ >-l,10-5>75 >> RrWl 5 ©iB 

(2) 79 U 1/— b*7tefeJ£3J©0t| : 
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(3) -yfDVXkft&mtftnW : 

2,2'- ^:tfc!X-[4-(l,l,3,3- 7-h?*?-)l'7md7x.S—M<D~ytr)\4& 

io & Rtf^n 

(4) H*3ttSSf«»la)«I : 

^^-^t^fM+^t-'J F, 2,2'-^xb^>'^iJ-nU b\ 2,2'- 

15 ;i/75/7 , DWWt^1}-5 b\ 2-Xh^'>-5-t-y^;V-2 , -Xh^r^TXU h\ 
2-Xh+i/-5,4 , -i?-t-^l/-2 , -l5 1 ;Vt+1}--U h\ Rtf*ft&©»&4W* 

o 

(5) 2-(2- h H D^v-y xx;i/)-l,3,5- b U T^>*3te5fc€Sa©« : 

2,4,6- bU7(2- hb*n^>4- ^^^;V^->>'xXJ0-l,3,5-bUT> ? > 
20 , 2-(2- th*n^>-4- ^^^;V^^->7xX;i/)-4,6-lf^(2,4- 5?^^;i/^x 
x;i/)-l,3,5-hU7^>, 2-[2,4- ytFn^>7xZJH,6- £7.(2,4- 

Wxx;W-i,3,5-bU 7>>>* 2,4-tfx(2-t: Fn^w-ya if ;v^->7 

xX;W-6-(2,4-^/^7 xXJl/)-l,3,5- h UTv^X 2-(2-fc Ho+->4-t 
^5 1 JVt+v'7iXJW-4 ) 6-t^(4^5 1 ;i/7xXjW-l ) 3 ) 5- h U rs», 2-(2- 
25 b Fn^i/-4- Hf^^t+i/7x-;W-4 ( 6-t*X(2,4-^^f;i/7xX;0-l J 3 ) 
5- h U T> 5 >, 2-[2-k FD^v"4-(2-k Ha^->-3-75 1 ;Wv'7*n^v') 
7iX;i/]-4,6-If7(2 ) 4-7^^7x^)-l 1 3 ) 5- h 'J 7'7>> 2-[2-fc + 
^4-(2-kHn^>>3-t^fM*'>7n^^i/)7xXJH-4 I 6- fcf 7(2,4-5? 
^^7xXJH-l,3,5- h U 7'7X R^n^Oi^. 



WO 2004/020447 




CT/JP2003/010680 



28 



N,N'- zsyx. - 5 ^N-^U^^-N'-^U^CK H95^XN,N 
•-fc?X (+)*U^D-r;V) hh'7^X N,N , "tfX(3 ) 5-^-t-yf JH-k HP^'> 
7xZJV^D tf X UWJV7^y -1,2,4" MJ 7 

is m<D t >t*j;^n e> ©s^ms^Mtss . 

kHn^>75>«!:bTH ^^.^N^^hFa^T^X N,N- 
J?I^kFD^>7$X N,N-y^fJl/kFD+y75>, N f N-i?9^'J- 
;i/kFn^>7$X N,N-7r h7fy^k F □+y75 X N.N-v^^+f-x 
yJVbFn^>75X N.N-v^t^^fy^k FD^y75 >, N-'s^rD-xv' 

*f»SUWiLTtt, ^^.«XT7'J>i^;k>7A, Xf7'J>tII&, Xx 
7'J M Fa^;W h CSKteT^S'tfA • 7;V5 — 

•y-A- bFa+y-*-^-F • A-T HW-H), ^^a>> 7^>, #'J7 

25 5F, ^y^i/^>, w^ne>©B^^wj^$n§„ 

-22 ©*«ubuw«» ^m^8~22 ommmmm&m (ai, ca, Mg, 

zn.) ^Hc8~22©IiffiW^7;i/n-;i/, 7j?y^yn-;K ^^4-22 
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~22 <o-mmmmm.T^^ h\ z/vu->m, uz?>mM&•&^mm•2nz>o 

[U >m-2,2*-^^i/>tfx(4,6- s?-t- ^;v^x-;W] S?tHPt^ 

5 y;i/^~^A> b'X [U>l!-2,2 , -^5 1 l/>tfX(4,6- SM- ^Jl/XxXJV) 
] kHnt+^TM^A. HJX [U >m-2,2 , -^^V->k*X(4,6-> ? -t- 

t;i^~^a, tJ-hU^A tfx(4-t-:/^;]/:7xx;i/)7is 

-^A, 1,3:2,4- IfXCO-^^'J^^V^tf 1 — ;K 1,3:2,4- t:X(0-^ - 

10 ^;v^>> ? u^»y;i'tf 1 — ;k 1,3.2,4-tfx (o-x^^o^u^) V)V 
t?i — ;k i,3-o-3,4->?^^;i/^>> ? u^>-2,4-o-^>> J u^>v;i/tfh-;w 
, i,3-o-^>> ? Ux>-2,4-o-3,4-^^^;v^>> ? Ux>v;nf 1 — ;k 1,3:2,4 
-t*x(o-3,4-^pWW^>^u 5 i »v;vt: 1 — 1,3-0-p-^ a n^>> ? u 5* 
>-2,4-o-3,4-> ? ^^i/^>> ? U5 :J >v;i'tf h-;k 1,3-0-3,4- > J ^^;^>v ? 

15 Uf>2 1 4-o-p^DD^>^uf>v;i/k' b-;k 1,3:2,4- fc*x(o- P -^ a 

25 2,6->t-7"^H^^7xy-JK 2 ) 4 ) 6-h'J-t-7*f;i/7xy-;K 2,4 

# wt^wv-6^^7x y -jk 2,2'-^^- tfx(6-t-^;v 7 x y 

4 J 4 , -fta(3-/Wt-75 1 ^7x;-JW, 2,2'-;*^W>tfX 

(4- * ^)V-6-t- 7fjV7x/-;v), 2,2*- ^ ^ w > tf x u-x^;i/-6-t- 
7i;-jW, 2,2 , -^^v>tfx[4-^5 i ;v-6-(Q!-^^;i/^^n^\^>';w) x 
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,2'-^ P > tf X(4,6-^-t-^;V7 x J -)V) , 2,2»-X^ U T>tfX(4,6-^ 

-t-^;i/7 x y -;io , 4,4- v > ex(6-t-^;i/-2-^ ^)vy x / 

, 4,4'^? 1/ > t , X(2,6-^-t-^jl'7 x 7 , 4,4'-^U^>t!X(3- 
5 ^?;H-t-^7x;-JW, l,l-t?7s(4-fc FD^>'7x-J0 ->^n^ 
1t>> l,l-t7(5-t-^JH-k h* n+ i/-2-^5 1 J1^7x-JW 1,1,3- 
hUX(5-t-^;V-4-t HD^^-2^fJV7x^) Xfl/>^'J3 
— ;p tfX[3,3-tf7,-3'-t-^;V-4'-b HD+i/7x^JW 7?I/-h], 2-t 

- y ^;v-6-(3'-t- ^;i/-5-- ^ ^;w-2'- th*D^> W-4- y. 7 x x;v 

10 2,4-^-t-^>f Jl/-6-[l"(2-k H n^^-3,5-^-t-^>f 

2,4,6- h U X(3,5-^-t-y^;i/-4- 7 x / ^-»-l,3,5- h U JV>. h U X(4 
-t-^;i/-3-t FD^^-^-^^W^JVH V '>7? I/— K fcTX(3,5- 
^-t-^^H-kHD^^^O^H VS'T'* I/- K h U Xfe-te'.S'-vH- 

^^^O^V^X^^^eyxX^KD^jV^^A^ n-^^T^;!/ 3-(3,5 

20 ^•h^^rX(3,5-> J -t-^;W-t:HD^rv'->>^-^-hX ^^X^k>tfX 
(3,5-^-t-^;l/-4-tl h'D^^i'W- hX 1,3,5- h U ^^-2,4,6- h U 
x(3,5-s?-t-y^;i/-4-t F04 1 ^>3?;W^>if>, 3,6-^^U-^*^^^^ 
l/>b*X(3,5-> ? -t-^;V-4-h HD+->*»t/- hX ^*^fP>b , X(3 

25 -t-^;w-k hp*^-3-^^;v^>^-^— 3,9-tfX[2-(3-(3-t-y^;i/- 
4-t Ha^^-5^^V7xXJV)^Dk!txjl/t^>')-i 1 i-7^fJl'X5 : jH-2, 
4,8,10-^ h^^+TXtfO [5 • 5] # N.N'-lfXfe-CS'.S'-^-t-^ 

;W-t b*a^>'7'xx;07 p atf^x;v]t h*^>?>, N,N , -t*x[3-(3 , ,5'-^- 
t-^^H'-b HP^^7xx;i/)7*niftx;n^u-^fl/>'77$ 
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hUX (;^7i-JW *X77^fK h'J^(2,4-y-t-^7i-Jl') 

5 ,4-^-t-7*5 : ;V7i-Jl/K>^XiJXU I — )V ^77 7-<^^ k'7(2,4^ 
•t-7*?JH-^f Jl/7iXJl/H>^xUX'J I — )V v^X^x-TK t£X(2, 

h^^X(2,4-^-t-^;i/^acXi;i/)-4,4 , -^^x-l/>^3iNX^^--l' K 2,2'- 

10 ,2'-X5 i U5 i >tf7.(4,6-> ? -t-> f ^;i/^3iX:;V) y)V^U *X77-fh, tf 
XC^-^-t-^^-e-^^V^o:— ;W) XfMX7 7-f K 2-(2,4,6- h U - 

t-^;v^xx:;i/)-5-x^;i/-5-^;i/-i,3,2-^iJ-^x*cU^->. 2,2 , ,2"- 
xhun EbUx^;i/- hUx(3,3 , ,5,5 , -5 i h^-t-^;i/-i,r-tf^xxi;i/-2 

15 #^^bv^^®TOjtbT«OT<Dt)©wj^$n, ^ne>«2S^ 

7x^ U-Uv'l/— K 4-t-7 , fJV7iXJP +)-U~>l/— K 2,4-S?-t-^ 

7i-^ IfUS'l'— K 2,4-ytHD^>77i;X 2-hFn^v"4- 
20 ^h^M>y7x;X 2-k HD^->4-^ h^^>77x; X 2,2'-^ 
hHD=lri/-4- ^h^>y7x/X t:X(5- ^>\Af;i/-4- kFD^>2 
•/h^>7xXjW 2,2' 4,4*-f h 7 1 Fn^^> , /7x; X 2-( 

2-bFn^^5^fji/7xxjw ^>ybury-;K 2-(3 , ,5 , -> ? -t-y^;v- 

2'-kFD+^7xXjW ^>yh'J77-;K 2-(5H-^;V-2 , -b: h'D^> 
25 7x-JW ^>7hU77-;K 2-(2'-bFD^>'-5 , -t^^fJV7xX / )l/) ^ 
>7hU7y-JP, 2-(3-t-7W-t FD+^5^^7xX;|/)-5^ DD 
h U T % /— ;K 2-(3'- s -^;i/-2.'-t: h'D^y-5'-t-7>;!/7xx;V) 
^>7h'J7y-Jk 2-(2'-t: Hn+W-ti' W+->7x-JV) 

u r 2-(3',5'- v'-t- y a ;w-2-- tnn^>7x x;w) ^ >y h u 7 y- 
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;K 2-[2'-hFn^>-3 , ,5'-HX (a, a-V*^)V^>V)V) :7xX;i/]-2H- 
5 b*X(2,2,6,6-xh^^^;W-4- t!^U^;V) -feW— K tfX(l,2,2,6,6 

-^>^^5 i ;i/-4-tf^U> ? ;v) -few— K t*x(N- ^rz h ^-2,2,6,6-^ 
h^^ww-twjsw) -few— K tfx(N-^^n^^;^^r ^-2,2,6 

,6-^h^^^;i/-4-tf^U^;W) "feW— K tfX(l,2,2 > 6,6-^>^^^;i/- 
10 4-tf^U^W 2-(3,5-S?+^JH-bl«n+^>^)-2-^TD^ 
-K lfX(l-T^D-f;V-2 f 2,6 f 6-'T'b9^5 t ;W-t!^U^;W 2,2-b?X(3, 
5-i?-t-^JH-k HD^^>i?Jl/)-2-^Jl/7D^- h> tfX(2,2,6,6-^ 

b 5 * ^;w- tf ^ u x * b , 2,2,6,6-7=- b ^ * ^;w- u V s 

15 ^t*->]-l-[2-(3-(3 1 5-^-t-^JW-tFD^^7x^) ^Ptft-JP 
X^;W-2,2,6,6-^b^^^;i/tf^U> ? >, 2-^^;P-2-(2,2,6,6-7 i b 

tf^->T5b, T-b^^X(2,2,6,6-^b^^^;W-t!^U^;V) 1,2,3,4-:/ 

20 T-b^^(l,2,6,6-^>^^^-4- fcf^U^W 1,2,3,4-^ ><r b 9 
fc-M?*^— K 1,2,3,4-y* >rb7*M>tt 1,2,2,6,6- ^>^^;P 

-4- tr^ u V s / -;v*5 l- b u y — ;p t ©?m-&x^ T^wtfcK 1,2,3,4- ^ 
^>t- b 9#;i/#>R£ 2,2,6,6-^ b^^ww- tf^u b u 

7 : %y-)vt<Dm&tt^Mkm, uM-^^fh^AM^t 1,2,2,6, 

25 6-^>^^;i/-4- kf^Uv ? /-;V*«J;^3,9-tfX(2-t: HP^J'-U-S?^^ 

x^;v)-2,4,8,io-^b^^i^-xtfP[5 • 5]^>x#>£©^xx^;Wb#> 

, 1,2,3,4-^ ^ >X b 5 >^ £ 2,2,6,6-T- b 9 ;* 3^-4- tf ^ u / — ;v 
35<fctf 3,9-tfX(2-fc: KO^>'-l,l->?^5 1 ;i/X^;V)-2,4,8,10-5 : - h7t^7 

tfnfc • 5]^>5 ; #>£<7)?jl^xx^wb^ -J^)V b£ i-(2- 
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tf-UKB-^l'ifcU ;-UB4U7^>2,4-^ ;W ((2,2,6,6-xh^*? 1 
;W < 5>0 L 3}?'J [(6-(1 > 1,3,3-t h 7/^^)-l,3,5- h U 7^>-2,4 

5 -vH^i/) ((2,2,6,6-^ b^^w-H^ysw) -r^/) ^u-truxte, 
&^mm izm&r s £ * & o t &«> 

io iu>ixxf;Wb^» (i) ^§V)tt$6fc^offi0iJDiS;, 

m^&#&5W*s^mm©>£y^-^fc:> sij>tx^T;v^#i (i) 
fciu >tixr;wb^ij (i) &&w$z%\z^<DM<DmMm&wfcnmz 



ot, mMM\z&v*mw&z*>izmffl\z%iw'?z>&, *&m\zz.ne><Dm 

25 ^UfS#ll 1 

t*X[4-[[2,4,8,10-^ b ^^X(l,l-> J ^^^X^;i/)^> % /[d,£|[l ) 3,2]> ? 
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